Typical results with chloro-aluminophthalocyanine show that a RSA behavior may be observed over about 150 nm (Fig. 2) . No strong effect due to the matrices is observed in this case. On the other hand, with more "classical" mole cules such as HITCI, the RSA behavior depends on the type of matrix that is used as host. In the most favorable case, HITCI exhibits RSA over more than 100 nm. Unfortunately, both these types of molecules possess very strong groundstate absorption in the red part of the spectrum. Thus other molecules were chosen, whose ground-state absorptions are in the near-infrared. They were incorporated in the xerogels matrices and we demonstrated RSA at higher wavelengths.
metric oscillator pumped at 355 nm. As the fluorescence lifetime of the first-excited-singlet-state is longer than our pulse length, we chose a four-singletstate energy level diagram ( Fig. 1 ) to model the RSA behavior as the input fluence is increased. The weak absorption of light by the ground state SO excites the molecules to the higher levels of the firstexcited-singlet-state S1R from which the molecules immediately de-exate to the lower level S11. At this point the abmrption is strong towards a higher exatedstate level S2. This allows us access to the average absorption cross section of excited states of the trapped molecules. We can thus determine the spectral bandwidth in which these values are greater than the corresponding ground-state absorption cross sections.
Typical results with chloro-aluminophthalocyanine show that a RSA behavior may be observed over about 150 nm (Fig. 2) . No strong effect due to the matrices is observed in this case. On the other hand, with more "classical" mole cules such as HITCI, the RSA behavior depends on the type of matrix that is used as host. In the most favorable case, HITCI exhibits RSA over more than 100 nm. Unfortunately, both these types of molecules possess very strong groundstate absorption in the red part of the spectrum. Thus other molecules were chosen, whose ground-state absorptions are in the near-infrared. They were incorporated in the xerogels matrices and we demonstrated RSA at higher wavelengths.
To investigate the dynamics of the phenomenon, we performed RSA experiments with a picosecond NdYAG laser at 532 nm. We also studied some of these samples with 100-fs pulses at 620 nm. We have performed difference-frequency generation in RTA, using radiation at 1.064 p m from a diode-pumped Nd:YAG laser, and at 3.192 p,m from a CO overtone (AV = 2) laser. We obtained -25 nW of single-pass power for the 1.6-p,m light (Fig. 1) . A second beam at the same frequency was simultaneously produced by frequency-doubling the 3-m &-pass). The beat note between the two 1.6-pm beams was then observed on a fast InGaAs photodiode, with 40-dB signal-to-noise (in a 1OO-kcHz bandwidth), at frequenaes from dc to 50 MHz. This signal should be adequate to phase-lock the two lasers together. It is also worth notlight in an AgGaSeZ cry~tal(-l PW sin-(bl-M.sq CWF34 Fig. 1 Alignment and polarizations in the RTA crystal. The beams had to propagate along the Xaxis, whereas the sample is cut at 30" from the X-axis, and is not AR-coated: this gave 33% Fresnel losses for the "s" polarizations, and also a reduction of the nonlinear conversion effiaency due to astigmatism. that it is also capable of extremely high wafer uniformity and run-to-run reproducibility.
The growth was performed on an Emcore GS3200 MOCVD reactor. The reactor pressure and growth temperature are typically 60 torr and 750"C, respectively for 770-and 850-nm VCSEL growth. Growth rates of AlxGal-.As in the mirror and active layers using TMG, TMA, and 100% AsH3 were calibrated in situ by a normal-incidence reflectance setup.' This setup using a W-halogen lamp and a silicon detector through a 10-nm interference filter provides a simple, robust, and accurate measurement of the growth rate. Group-V flow, total reactor flow, and the gas-flow distribution along the radial direction of the top flange were carefully optimized for 4" and 3" wafers through measurements of the distributed Bragg reflector (DBR) center wavelength. The VCSEL structure for this uniformity study consists of a 36.5 period n-type bottom DBR mirror, three GaA~/&~Gib.&s quantum wells embedded in the center of a one-wave cavity, and a 23 period p-type top DBR mirror doped with CCl,. There are two DBR periods for oxide current apertures: one on each side of the optical cavity. Fig. 1 CWF35 Fig. 1 Wavelength uniformity of the optical cavity mode across a 3" 840-nm VCSEL wafer.
Shown in
DIaMnm from Walar Cantor (mm) CWF35 Fig. 2 Lasing wavelength and threshold current uniformity across a 3" 840-nm VCSEL wafer for 9 X 9 pmz devices with oxide apertures on both sides of the cavity. structure as a function of the distance from the center of the wafer. Excellent uniformity was achieved to 20.05% in the center 2" e a of the 3" wafer, and to 20.2% over the entire 3" wafer. This uniformity was achieved with an ASH3 flow of 248.5 scan in a total reactor flow of 32.6 slm and a top-flange gas-flow partition of 7%:78%:15% between the inner, middle, and outer injection zones.
This structure was processed into
VCSELs with 9 X 9 p,m2 oxide apertures on both sides of the cavity. The lasing wavelength and threshold current of VCSEL devices are plotted as a function of the distance from the center of the wafer. Even with fabrication nonuniformity, the lasing wavelength uniformity is still 20.3% over nearly the whole wafer. The threshold current variation is less than 210% in the 2" area of the 3" wafer. Oxide-confined VCSELs with 1 X 1 pnz oxide apertures show threshold current as low as 26 pA, the lowest reported to date for 840-nm VCSELs.
The MOCVD growth runs are also highly reproducible. We typically reconfirm the growth rate with a calibration growth run using the in situ reflectance setup before growing a series of VCSEL wafers. Shown in Fig. 3 lo00 times that of urea powder) and electro-optic coefficients of DAST makes it potentially useful for many applications in electro-optics. This has generated a genuine interest in the The uniform thin single crystal films of DAST were grown on quartz substrates by modified shear method. The DAST films appeared red in transmission and green in reflection. The films were studied by optical microscopy and were found to have uniform surfaces.
The films were characterized using xray diffraction and FTIR. The x-ray diffraction data indicated that the DAST crystal film had a [loll crystallographic orientation. X-ray diffraction of the DAST thin f i l m is shown in Fig. 1 . The infrared spectroscopic measurements were used to idenbfy the molecular structure. Electro-optic measurements were made on the DAST t h i n f i l m using AC field and lock in technique. A laser beam at 1.06-pn wavelength was passed through a polarizer, sample, and then an analyzer. The field-induced birefringence was measured as the analyzer was rotated. The results show that the largest thin-film crystal growth of DAST.
Molecular structure of 4'-N,N-dimethylamino4N-methylstilbazolium tosylate (DAST). 
